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Random Access Memory (RAM) is a common resources needed by networking hardware 
modules. Synchronous Dynamic RAM (SDRAM) provides a cost effective solution for such data 
storage. As the packet processing speeds in the hardware increase memory throughput can be 
a bottleneck to achieve overall high performance. Typically there are multiple hardware modules 
which perform different operations on the packet payload and hence all try to access the 
common packet buffer simultaneously. This gives rise to a need for a memory controller which 
arbitrates between the memory requests made by different modules and maximizes the 
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Complete Abstract: 
Random Access Memory (RAM) is a common resources needed by networking hardware modules. 
Synchronous Dynamic RAM (SDRAM) provides a cost effective solution for such data storage. As the 
packet processing speeds in the hardware increase memory throughput can be a bottleneck to achieve 
overall high performance. Typically there are multiple hardware modules which perform different 
operations on the packet payload and hence all try to access the common packet buffer simultaneously. 
This gives rise to a need for a memory controller which arbitrates between the memory requests made by 
different modules and maximizes the memory throughput. This paper discusses the design and 
implementation of a SDRAM controller which satisfies both the requirements. The memory throughput 
depends on the burst lengths, the address pattern of the memory accesses and the type of memory 
access (read/write). Given the information about the current SDRAM access and the pending SDRAM 
access requests, the controller finds the memory access request among the pending requests which 
utilizes the data bus most efficiently and increases the throughput. This leads to the re-ordering of the 
memory requests between modules. Results show how this controller improves the overall throughput. 





















